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SUMMARY 


An investigation was made in the Langley two-dimensional low- 
turbulence tunnels of two NACA 6-series airfoils, the NACA 64^-212 and 

the NACA 65 AIO 9 , equipped with leading-edge slats and split flaps 
deflected 6o° . The optimum slat positions were determined at a Reynolds 

number of 2 .0 X 10°. The airfoil section lift characteristics were 
obtained with the slats at the optimum position bested, at Reynolds numbers 
of 2 .0 X 10 ^ to 9 *0 X 10^. Pitching-moment characteristics and the effect 
of roughness on lift characteristics were determined at a Reynolds 
number of 6.0 X 10° • 

Extension of the leading-edge 3lats caused increases in maximum 
section lift coefficients and in angles of attack for maximum lift coef- 
ficient so that for the NACA 64 j_- 212 airfoil section increases in maximum 
lift coefficient of 0.60 and in angle of attack of l4° were attained with 
flaps retracted and 0 .60 and 5° with flaps deflected, and for the 
NACA 65AIO9 airfoil section increases in maximum lift coefficient of 0 .69 
and in angle of attack of 10° were attained with flaps retracted and 0 .81 
and 6° with flaps deflected. The split flap was slightly more effective 
in increasing the maximum section lift coefficient than the leading-edge 
slat. With both high-lift devices deflected the increase in maximum lift 
of the airfoils was approximately equal to the sum of the increments 
produced by the high-lift devices deflected individually. 

Extending the leading-edge slat on the plain airfoil or increasing 
the Reynolds number on the airfoils with the leading- edge slats extended 
caused the stall to become more gradual. 

On the NACA 64^-212 airfoil section, where sufficient data were 
obtained to show optimum slat location, deflection of the split flap 
caused the optimum slat location to change in such a way as to form a 
smaller gap between the slat trailing edge and the main part of the 
airfoil section. 

The aerodynamic center moved forward to a point approximately equal 
to the quarter-chord point of the extended chord as the leading-edge slat 
was extended. 
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The maximum section lift coefficient increased "between Reynolds 

numbers of 2 .0 x 10^ and 6.0 x 10 for all configurations tested. As the 

Reynolds number was increased from 6.0 X 10° to 9*0 X 10° the maximum 
section lift coefficient for the NACA 64-^-212 airfoil section with the 

split flap deflected 60° and the NACA 65 AIO 9 airfoil section remained 
approximately constant, whereas the maximum lift increased slightly for 
the NACA 65 AIO 9 airfoil section with the split flap deflected 60° and 
decreased slightly for the NACA 64^-212 airfoil section. 


INTRODUCTION 


Some of the problems encountered with the use of thin airfoils and 
sweepback on wings of high-speed airplanes are low maximum lift and tip 
stalling . 

Previous investigations of airfoils of various thicknesses (refer- 
ences 1 to 4) indicate that leading-edge slats maintain unstalled flow 
over the airfoil up to angles of attack greater than the stall angle 
for the plain wing and contribute additional lift to the main airfoil. 
Leading-edge slats can be employed on wings to delay tip stalling', to 
increase maximum lift , to improve effectiveness of trailing-edge high- 
lift devices and therefore improve landing characteristics of some 
high-speed airplanes . 

The present investigation extends existing data on leading-edge 
slats to the NACA 6-series airfoils of low thickness ratios. The 
airfoils tested were the NACA 65 AIO 9 and NACA 64-^-212 sections . The 

optimum slat locations for maximum section lift coefficient were 

£ 

obtained at a Reynolds number of 2 .0 X 10°. With the slats at the 
optimum location the section aerodynamic characteristics were measured 

up to a Reynolds number of 9 *0 X 10 • 

SYMBOLS 


The term "main part 
to mean that part of the 
aerodynamic coefficients 
are as follows : 


of the airfoil sections" is herein considered 
airfoil sections excluding the slat • The 
and other symbols used in the present paper 


l lift per unit span 

“0/4 


quarter-chord pitching-moment per unit span 
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c 

chord of airfoil with slat retracted 

V o 

free-stream velocity 

p o 

free- stream mass density 

% 

f p V 

free-stream dynamic pressure l J 

c l 

section lift coefficient/ ——1 

\y) 

^max 

maximum section lift coefficient 

c i ' 

6 max 

maximum section lift coefficient uncorrected for blocking at 
high lifts • 

Ac 7 
‘•max 

increment of maximum section lift coefficient between plain 
wing and wing with leading-edge slat deflected 

Cm c/4 

section pitching-moment coefficient about the quarter-chord 
noint /VA 

wv 

a o 

section angle of attack, measured from airfoil chord line, 
degrees 

a k 

angle of attack for optimum maximum section lift coefficient 

for each slat deflection = a Q 

(at optimum slat deflection) ^max 

a °w 

section angle of attack at maximum lift coefficient 

‘'max 

increment of section angle of attack at maximum lift between 
plain wing and wing with leading-edge slat deflected 

E 

Reynolds number 

& 

s 

angular deflection of leading-edge slat reference line from 
airfoil chord line 

x s 

horizontal distance from leading edge of main part of airfoil 

to the slat reference point in percent airfoil chord, positive 
when slat moves forward 
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vertical distance from leading edge of main part of airfoil to 
the slat reference point in percent airfoil chord, positive 
when the slat moves upward 


Subscript 

s leading-edge slat 


MODEL 


The main part of the airfoil sections used in this investigation was 
built of laminated mahogany and the 0 -lkc leading-edge slats were built 
of steel. The ordinates for the main part of the airfoil sections and 
leading-edge slats are presented in tables 1 and 2, respectively. 

When the leading-edge slats are retracted, the 2k- inch-chord WACA 64^-212 

and NACA 65A109 airfoil sections are formed. The 20 -percent -chord 
trailing-edge split flaps, which were set at a deflection of 60°, were 
simulated by a prismatic block of laminated mahogany attached to the 
lower surface of the model. 

A schematic diagram and photographs of the models are presented 
in figures 1 and 2, respectively. 

The airfoils were maintained aerodynamically smooth except for tests 
with leading-edge roughness. Some tests were conducted with 0.011-inch 
carborundum grains applied with shellac to the airfoil leading edge to 
find the effects of leading-edge roughness on the aerodynamic charac- 
teristics of the airfoils. For the slat-retracted condition, roughness 
was applied over an area of the airfoil having a surface length of 0-08c 
from the leading edge on both surfaces . For roughness applied in the 
slat-extended conditions, the entire slat surface was roughened in 
addition to the roughness applied over the main part of the airfoil . 

In making the slat surveys to determine the optimum configuration 
of the leading-edge slat on the airfoils, no intermediate supports were 
provided between the wing and slat, and the fittings on the ends of the 
slat for changing the position and deflection were recessed and faired 
into the tunnel end plates so that no disturbances in the flow were 
created near the leading edge of the airfoil. The slat deflections were 
predetermined by having brackets drilled for the various deflections 
tested; the other slat parameters, slat depth and width, were measured in 
the tunnel. Once the optimum configurations were determined, the slats 
were attached to the airfoil by four brackets, one 5 inches from each 
end of the model and one '6 inches on each side of the model center line 
as shown in figure 2(a). 
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TESTS 


Tla© tests were conducted in the Langley two-dimensional low- tur- 
bulence tunnel and in the Langley two-dimensional low -turbulence pressure 


tunnel. These tunnels have test sections 3 feet wide and 7^ feet high 


and were designed to test models completely spanning the 3"foot jet in 
two-dimensional flow. The tunnels and methods of measurement are completely 
described in reference 5* All data were corrected by methods given in 
reference 5 except lift data obtained in finding the optimum configurations 
of the leading-edge slats, which were uncorrected for blocking at high 
lifts . 


Tests were made in the Langley two-dimensional low -turbulence 

tunnel at a Beynolds number of 2 .0 X 10^ to obtain the optimum location 
of the slats for high maximum section lift coefficient uncorrected for 
blocking at high lifts for the plain airfoils and for the airfoils with 
split flaps deflected 60° . In making the slat surveys, lift measurements 
were made for a wide range of horizontal and vertical slat locations and 
for several slat deflections . With the leading-edge slats at the 
optimum configurations tested, lift data were obtained at Eeynolds numbers 

of 2 .0 X 10^, 3*0 X 10^, 6.0 X 10^, and 9*0 X 10^ in the two-dimensional 
low -turbulence pressure tunnel. Pitching-moment data and lift data with 
leading-edge roughness were obtained at a Eeynolds number of 6.0 X 10^* 


Lift data obtained for the leading-edge slats at the optimum con- 
figuration tested with and without intermediate brackets indicate that 
the brackets had no effect on the lift characteristics. 


FBESENTATI0N OF DATA 


Contours of airfoil maximum section lift coefficient, uncorrected 
for blocking at high lifts, with superimposed lines of constant slat 
gap for various positions of a 0 .l4c leading-edge slat with and without 
a 0 .20c trailing-edge split flap for the NACA 64^-212 and NACA 65AIO9 

airfoil sections are presented in figures 3 to 6. Maximum lift coef- 
ficients and angles of attack for maximum lift at the optimum configu- 
ration for each slat deflection are shown in the f igures . The contours 
indicate the sensitivity of the airfoil- slat combination to changes in 
slat location. The variations of angle of attack at maximum lift over 
the range covered were very small . 

Aerodynamic data obtained with the slats located at the optimum 
configurations tested are 3hown in figures 7 to 10. These data include 
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lift characteristics at Reynolds numbers from 2 .0 X 10^ to 9 *0 * 10^ and 
lift characteristics with leading-edge roughness at a Reynolds number 

of 6.0 x 10^. 

No aerodynamic data were available for the plain NACA 65AIO9 airfoil, 
hut for purposes of comparison maximum section lift coefficients and angles 
of attack for ma y i mum section lift coefficients were estimated from data 
presented in references 6 and 7 • 


RESULTS AND DISCUSSION 


Determination of optimum locations .- The contours presented in 
figures 3 to 6 show the maximum section lift coefficients and slat gaps 
obtained for various positions of the slat at a Reynolds number 
of 2 .0 X 10^. The highest maximum section lift coefficients measured are 
shown plotted against slat deflection in figure 11. These maximum- lift- 
coefficient data indicate that higher maximum lift coefficients might have 
been obtained with the NACA 65 A109 airfoil section at higher slat deflections. 

The highest maximum section lift coefficients measured for each 

airfoil-slat combination at a Reynolds number of 6.0 X 10° are presented 
in table 3 along with the slat configurations at which these maximum 
lift coefficients were obtained. 

For the NACA 6^-212 airfoil section, for which data were obtained 
up to deflections high enough to show the opti m um slat location, it can 
be seen from figure 11 and figures 3(c) ^d 4(d) that deflection of 
the split flap increases the slat deflection required for the highest 
maximum lift coefficients and changes the optimum slat location con- 
siderably. This effect results in a reduction in gap between the main 
part of the airfoil and the slat trailing edge from 1.7 percent chord 
for the unflapped airfoil to 1-2 percent chord for the flapped airfoil. 

Section aerodynamic characteristics without flap .- Increases in maxi- 
mum lift coefficient caused by the extension of a leading-edge slat depend 
on the additional lift produced by the slat and the effectiveness of the 
slat in controlling the flow around the airfoil. In cases where separation 
begins at the leading edge of a plain airfoil section, lift-curve peaks 
ar e usually very sharp and leading-edge slats are effective not only in 
increasing maximum lift coefficients but also in producing a more gradual 
stall. Both of these effects are shown by the lift curves of figure 7(a). 

It can be seen from table 3 that increments in the maximum section 
lift coefficient of 0 .66 and 0 .69 and increments in the angle of attack 
for maxi -mum lift of approximately 14° and 10° were obtained with the 
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leading-edge slats on the NACA 6^-212 and NACA 65 AIO 9 airfoil sections, 
respectively. The addition of roughness to the NACA 64-^212 and 

NACA 65 AIO 9 airfoil sections with leading-edge slats caused decreases 
in maximum section lift coefficients of 0.43 and 0.54, respectively. 

Both airfoil sections show (fig. 12) a general increase in maximum 
section lift coefficient from a Reynolds number of 2.0 x 10 ^ to approxi- 
mately 6.0 X 10^. As the Reynolds number is further increased to 9.0 X 10 ^ 
the NACA 64^ _ 212 airfoil section shows a slight decrease in maximum lift, 

whereas the NACA 65 AIO 9 airfoil section remains approximately constant . 
Figures 7(b) and 9(b) also indicate that the stall becomes more gradual 
as the Reynolds number i s increased . 

The breaks in the lift curves at negative angles of attack (figs. 7(b) 
and 9 (b)) are caused by a separation of the flow over the lower surface of 
the leading-edge slat . Extension of the leading-edge slat caused the 
aerodynamic center to move forward to a point approximately equal to the 
quarter-chord point of the extended chord. 

Section aerodynamic characteristics with flap .- Extension of the 
leading-edge slat to its optimum configuration in conjunction with a split 
flap deflected 6o° caused no changed in the type of stall of the airfoil 
sections (fig* 8 (a)) and caused increments in maximum section lift 
coefficient and' angle of attack for maximum section lift coefficient of 
0.60 and 5°> respectively, for the NACA 64^212 airfoil section and of 

0 . 8 l and 6 °, respectively, for the NACA 65 AIO 9 airfoil section. (See table 3 .) 

The addition of roughness to the models with the leading-edge slat 
and split flap deflected 60 ° caused decreases in maximum section lift 
coefficients of 0 .46 for the NACA 64-L-212 airfoil section and of 0 .33 

for the NACA 65 AIO 9 airfoil section. 

The maximum section lift coefficients of the NACA 64^212 airfoil 
sections with a leading-edge slat and split flap deflected 60 ° increase 
as the Reynolds number is increased from 2 .0 X 10 ^ to approximately 

6.0 X 10 b and then remain constant to a Reynolds number of 9 .0 X 10^. 

The NACA 65A109 airfoil section, with a split flap deflected 60 °, however, 

shows an increase in maximum lift coefficient up to 9*0 X 10^, the highest 
Reynolds number tested. 

On the NACA 64^-212 airfoil section, the leading-edge slat produced 

an increase of approximately 39 percent in maximum section lift coef- 
ficient, the split trailing-edge flap deflected 6o° produced an increase 
of approximately 55 percent, and with both high-lift devices an increase 
in maximum section lift coefficient of approximately 94 percent was 
obtained • On the NACA 65 AIO 9 airfoil section, the leading-edge 3 lat 
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produced an increase of approximately 59 percent in maximum section lift 
coefficient, the split trailing-edge flap deflected 6o° produced an 
increase of approximately 63 percent, and with loth high-lift devices 
an increase in maximum section lift coefficient of approximately 
132 percent was obtained. 


CONCLUSIONS 

The results of a two-dimensional wind-tunnel investigation at Reynolds 
numbers from 2 .0 X 10 ^ to 9-0 X 10 ^ of NACA 64 1 -212 and NACA 65 AIO 9 airfoil 
sections equipped with a l4-percent-chord leading-edge slat and a 20 -percent- 
chord split trailing-edge flap indicate the following conclusions : 

(1) Extension of the leading-edge slats caused increases in maximum 
section lift coefficients and in angles of attack for maximum lift coef- 
ficient so that for the NACA 64p-212 airfoil section increases in maximum 
lift coefficient of 0.60 and in angle of attack of 14° were attained with 
flaps retracted and 0 .60 and 5 ° with flaps deflected, and for the 

NACA 65A109 airfoil section increases in maximum lift coefficient of 
0 .69 and in angle of attack of 10° were attained with flaps retracted and 
0.8l and 6° with flaps deflected. 

(2) The 3plit flap was slightly more effective in increasing the 
maximum section lift coefficient than the leading-edge slat on the airfoils 
tested . With both high-lift devices on the airfoils the increase in 
maximum lift was approximately equal to the sum of the increments produced 
by the high-lift devices deflected individually. 

(3) Extension of the leading-edge slat oil the plain airfoil or an 
increase in Reynolds number on the airfoils with leading-edge slats 
extended caused the stall to become more gradual . 

(4) On the NACA 64^-212 airfoil section, for which sufficient data 

were obtained to show optimum slat location, deflection of the split 
flap caused the optimum slat location to change in such e. way as to form 
a smaller gap between the slat trailing edge and the main part of the 
airfoil section. • 

(5) Extension of the leading- edge slats caused the aerodynamic 
center to move forward to a point approximately equal to the quarter- 
chord point of the extended chord. 

( 6 ) The maximum section lift coefficient increased between Reynolds 
numbers of 2 .0 X 10^ and 6.0 X 10 for all configurations tested. As the 
Reynolds number was increased from 6-0 X 10° to 9-0 x 10° the maximum 
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section lift coefficient for the NACA 64^-212 airfoil section with split 

flap deflected 60° and the NACA 65 AIO 9 airfoil section remained approxi- 
mately constant , whereas the maximum lift coefficient increased slightly 
for the NACA 65 AIO 9 airfoil section with split flap deflected 60° and 
decreased slightly for the NACA 64^-212 airfoil section. 


Langley Aeronautical Laboratory 

National Advisory Committee for Aeronautics 
Langley Field, Va. 
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TABLE 1 


H 

O 


ORDINATES OF NACA 64^-212 AIRFOIL SECTION WITH LEADING-EDGE SLAT 
Stations and ordinates in percent airfoil chord 


Main part of airfoil 


Upper surface 


Station 


l: 


o 

2.000 
.000 
-.000 

6.000 

3.000 
10.000 
12.000 

14.000 

17.000 
19.336 

24.903 

29.921 

34.941 

39.961 

44.922 

50.000 
55.016 
60.029 
65.039 

70.045 
75.047 
go. 045 
35.033 
90.027 
95.013 
100.000 


Ordinate 


0 

-1.650 

•3!3 

1.126 

2.276 

3.152 

3.902 

4.552 

5.072 

5.592 

5.963 

6.470 

6.S15 

7.oog 

7.052 

6.293 

6.523 

6.151 

5.619 

5.004 

4.322 

3.59° 

2.g25 

2.054 

x :iS 

0 


Lower surface 


Station 


0 

2.000 
2.6lg 
5.132 
7.636 
10.135 
15.12S 
20.114 
25.097 
30.079 
057 

45.0lg 
50.000 
54.924 

ifclB 

69.955 
74.953 

79.955 

34.962 

29.973 

94.927 

100.000 


% 


Ordinate 


0 

-1.6 C 
-l.gl 
-2.491 

-2.967 

-3.352 

-3.945 

-4.37b 

-4.630 

-4.371 

-4.942 

-4.910 

-4.703 

-4.377 

-3.961 

-2.372 

-l.goo 

-1.233 

-.70s 

-.269 

• 02g 

0 


Leading-edge slat 


Upper surface 


Station Ordinate 


0 

.4lS 

.659 

1.147 

2 .322 
3.750 
4.3bS 
6.250 
7.364 
g.750 
9.265 
11.250 
12.500 
14.000 


0 

1.025 

1.245 

1.593 

2.213 

2.742 

3.123 

3.533 

1 : 3 $ 

4.3S6 

4.646 

4.379 

5.150 


Lower surface 


Station 


0 

.532 

.341 

1.353 

2.000 

2.032 

2.500 

2.912 

m 

mi 

7.920 

2.755 

10.420 

11.670 

12.920 

14.000 


Ordinate 


0 

-.925 

-1.105 

-1.379 

-1.650 

-1.105 

-:!i£ 

.6 33 

1.313 

2.127 

2.750 

3.292 

3.530 

4.163 

4-530 

4.330 

5.035 
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TABLE 2 

ORDINATES OF NACA 65AIO9 AIRFOIL SECTION WITH LEADING-EDGE SLAT 



TABLE 3 


H 

ro 


SUMMARY OF MAXIMUM-LIFT CHARACTERISTICS AND LEADING-EDGE SLAT CONFIGURATIONS 
FOR WO NACA 6 -SERIES AIRFOIL SECTIONS R = 6.0 X 10 1 6 


Model configuration 

Surface 

condition 

c l 

max 

a. 

C 7 

6 max 

(deg) 

max 

(a) 

6 max 

(deg) 

(a) 

*s 

(percent chord) 

y B 

(percent chord) 

(deg) 

gap 

(percent chord) 

Plain NACA 64-^212 airfoil 

Smooth 

1-55 

15 

— 

--- 

— 

— 

— 

-*- 

Rough 

1.17 

11 

— 

— 

Airfoil and split flap deflected 60° 

Smooth 

2.40 

11 

— 

— 

— 

— 

— 

— 

Rough 

1-91 

6 

— 

— 

Airfoil with leading-edge slat 

Smooth 

2.15 

29 

0.60 

l4 

9.9 

- 6.3 

43.3 

1.7 

Rough 

1.72 

20 

0*55 

9 

Airfoil with leading-edge slat and 
split flap deflected 60 °. 

Smooth 

3.00 

16 

0.60 

5 

8.4 

-9.1 

54.3 

1.2 

Rough 

2.54 

11 

0.63 

5 

Plain NACA 65A1D9 airfoil 

Smooth 

* 1.17 

b u 

— 

— 

— 

— 

— 

— 

Rough 

*0.95 

*u 

— 

— 

Airfoil and split flap deflected 60° 

Smooth 

* 1.91 

b 7 

— 

— 

— 

— 

— 

— 

Rough 

b l. 8 l 

b 5 

— 

— 

Airfoil with leading-edge slat 

Smooth 

1.86 

21 

0.69 

10 

8.9 

-8.4 

46.3 

0.6 

Rough 

1.32 

14 

0.37 

3 

Airfoil with leading- edge slat and 
split flap deflected 6 o° 

Smooth 

2.72 

13 

0 . 8 l 

6 

8.9 

-7.9 

46.3 

0.8 

Rough 

2.39 

ll 

0.5fl 

6 


^Increments produced "by leading-edge slat. 
^Data approximated from references 6 and 7 • 
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Figure 1.- Notations used to indicate position of leading-edge slat on airfoil sections. 
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(a) NACA 6^2.-212 airfoil section. 

Figure 2.— Photographs of airfoil sections with a 0.14c leading— edge slat and a 0.20c trailing— edge 

split flap. 
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x B , percent chord 

(a) S s = 30°. 

Figure 3> — Contours of airfoil max im um section lift coefficient, uncorrected for blocking at high 
lifts, for various positions of a 0.14c leading-edge slat on an NACA 64^212 airfoil section. 

B = 2.0 x 10 6 . 'S 
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x Q , percent chord 


(t) = 33-3°. 

Figure 3«— Continued. 
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(c).B s = 43-3°. 

Figure 3*— Continued. 
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(d) 5 S = 5^.3°. 
Figure 3 «~ Concluded. 
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x Qp percent chord 


(a) 5 S = 30°. 

Figure 4.— Contours of airfoil maximum section lift coefficient, uncorrected for blocking at high 
lifts, for various positions of a 0.14c leading— edge slat on an NACA 64j_— 212 airfoil section 

with 60° split flap. R = 2.0 x 10^. 
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0>) 5 S = 33-3°. 

Figure Ij-.— Continued. 
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(c) 5 g = U3.3 0 . 
Figure 4.— Continued. 
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(a) & a = 54.3°. 

Figure 4.— Concluded. 
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(a) 5 S = 22 °. 

Figure 5 .- Contours of airfoil maximum section lift coefficient, uncorrected for blocking at high 
lfts, for various positions of a O.lkc leading— edge slat on an NACA 65 AIO 9 airfoil section. 

R = 2.0 x 10 6 . 
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x 8* percent chord 


0>) S s = 25.3°. 

Figure 5.— Continued. 
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(c) 5 S = 35.3 0 . 
Figure 5 «— Continued 
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(d) 5 S = 46.3°. 


Figure 5*— Concluded 
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(a) 8 S = 220. 

Figure 6.— Contours of airfoil maximum section lift coefficient, uncorrected for blocking at high 
lifts, for various positions of a O.llj-c leading-edge slat on an KA.CA 65AIO9 airfoil section 

vith 60° split flap. B = 2.0 X 10^. 
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(b) Sg = 25 - 3 °. 

Figure 6.— Continued. 
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(c) 5 S = 35 . 3 0 . 
Figure 6 .— Continued. 
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(cL) 5 S = 46.3°. 
Figure 6.— Concluded. 
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(a) Section lift and pitching-moment characteristics. E = 6.0 x 10^. 

Figure 7.- Aerodynamic characteristics of an NACA 64 j- 212 airfoil section 

equipped with a 0.l4c leading-edge slat. For airfoil with slat 
5s = ^3* 3°; X s = 0.099c; y a = -0.063c. 
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(b) Effect of Reynolds number on section lift characteristics . 5 g = 43.3°; x 8 = 0.99c; y g 


- o . 063c . 


Figure 7*— Concluded. 
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(a) Section lift and pitching-moment characteristics. R = 6.0 x 10^. 

Figure 8.- Aerodynamic characteristics of an NACA 6bj-212 airfoil section 

equipped with a 0.l4c leading— edge slat and a 0.20c 60° split flap. 

For airfoil with slat 8 S = 5h.3°; x s = 0.084c; y s = -0.091c. 


UJ 

CO 



-* o « 16 24- 

Seetlon angle of attack, a 0# deg 

(b) Effect of Reynolds number on section lift characteristics. 6 S = 54.3°; x 0 = 0.08^c; y 3 = -0.091c. 


Figure 8.— Concluded. 
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(a) Section lift and pitching-moment characteristics. R = 6.0 x 10^. 

Figure 9*— Aerodynamic characteristics of an MCA 65 AIO 9 airfoil section 
equipped -with a 0.l4c leading-edge slat; 6 S = 46. 3°, x 8 = 0 . 089 c, 
y s = — 0.084c. 
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(b) Effect of Reynolds numbers on section lift characteristics ♦ 
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Figure 9* — Concluded. 
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B Airfoil with slat 
<> Airfoil with slat* rough 


(a) Section lift and pitching-moment characteristics. E = 6.0 x 10^. 


Figure 10.- Aerodynamic characteristics of an NACA 65 AIO 9 airfoil section 
equipped with a 0.l4c leading-edge slat and a 0.20c 60 ° split flap; 

8 S = 46.3°, x g = 0 . 089 c, y s = - 0 . 079 c. 
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(b) Effect of Reynolds numbers on section lift characteristics. 


Figure 10.— Concluded. 
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Figure 11.— Effect of slat deflection on maximum section lift coefficient 
on two NACA 6-series airfoil sections equipped with a 0.l4c leading- 

edge slat and a 0.20c 60° split flap. R = 2.0 x 10^. 
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Figure 12.— Effect of Reynolds number on maximum section lift coefficient 
on two NACA 6-series airfoil sections equipped with a 0.l4c leading- 
edge slat and a 0.20c 60° split flap. 


